Characterization of placental transcriptional activation of the human gene for P450scc.
Steroid hormones, which are ubiquitous regulators of physiologic processes, are produced primarily in the adrenals, gonads, and placenta. Each steroidogenic cell type produces different steroids due to cell-specific expression of various steroidogenic enzymes, but all steroidogenesis is initiated by P450scc, the mitochondrial enzyme that converts cholesterol to pregnenolone. We previously showed the unique segments of the P450scc promoter that are responsible for basal and cAMP-induced expression of this gene in the placenta are not employed for expression in the adrenal (C.C.D. Moore, D.W. Hum, and W.L. Miller, Mol. Endocrinol. 6, 2045-2058, 1992). We now show that sequences between -142 and -153 exhibit placental-specific activator activity. Sequences between -131 and -155 can confer activator activity to a 32-bp promoter from the thymidine kinase gene of herpes simplex virus in an orientation-independent fashion. Two protein complexes, termed IV and VII, interact specifically with DNA from -131 to -155. Mutating bases -142 to -151 abolishes formation of complex VII and partially inhibits complex IV, suggesting that the proteins forming these complexes bind neighboring segments of DNA. Mutating only two cytosines at bases 141 and 142 also eliminates the formation of complex VII and reduces the transcriptional activity of the activator by about 75-80%, indicating that complex VII is important for placental expression of P450scc. The sequence from -140 to -149 on the antisense strand resembles an NF-kappa B binding site. Antibodies to NF-kappa B subunit p50, but not to p52, p65, or c-Rel, will supershift some but not all of complex IV, whereas none of these antibodies interact with complex VII. A consensus NF-kappa B oligonucleotide does not form complex IV, suggesting that p50 interacts with the protein component, but not the DNA component of complex IV. Photoaffinity UV cross-linking yielded single bands of cross-linked DNA-protein complexes at approximately 85 kD for complex IV and approximately 70 kD for complex VII, indicating that separate proteins form complexes IV and VII. Southwestern blotting identified a single protein of 55 kD forming complex VII but did not identify the protein forming complex IV. Bandshifts and Southwestern blots with nuclear extracts from steroidogenic human placental JEG-3 cells and human adrenal NCI-H295 cells show that this 55-kD protein is found in placental but not adrenal cells. This 55-kD nuclear protein appears to be a trans-acting factor necessary for placental but not adrenal expression of P450scc.